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o 2i o m 

10 » 429,000 a 

458,000 m 

1. fi2fAH-9A||AH(Ea)_1S 
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#7] ^ Je ")# ^#*Rr #31; 

^"71 7}^5_ *l^(a*)^g- 7)^S. ##£)^r ^£ ^1^ 7 ] #^^#(i q _ pi )Sq- ^7} # 
£ 3 

^ol^^JE., £32lf, ^ ^31^1, S-Ei, H] 31 ^} ^£ ^l<=H7l 
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^H*-^ ^ 7l ^^ *|}<>|w 0 v^ ^ n ^H^*] {MOTOR CONTROL 

METHOD AND SYSTEM FOR PARALLEL HYBRID ELECTRIC VEHICLE} 

-£4S] ( a )^ ^efl£] £E^ *H<H H <J-^* ^ ofl^i a]^X|o] ofl^l^5L Hi 

*\-<£-§r Ji^^r^r ZLEflHol Jl, £4^1 (b)^ aV^St ^Al^ofl o]*v SE :j 

H o v ^* 3-§-?r ^-^^ <a^l ^l^l^l <a^l^£ 5.^3}-^* iL^fe ZLSfl^ojtq-. 

Q^Sr *>o]ti.sl= ^7l^^(Parallel Hybrid Electric Vehicle, 

PHEV)£] ^ ^. ^-^1 oil icf ^l^>7flfe 5L&| 
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7}^r5. 7)^3, 3.B\$\ *lH*Rr S.E1 *I|<W3 ^ ^ # 

^>o]y^c ^ti^^o] <a^l(47)^f- 4«g^ 7]^)^ ^ , <y-^ ( slm}-, ^ 
tifl7lS] €^1- 7)^SL5L £3 ^3.3)-^ (prof ile)# 7>^lcf 

**Hfe ^ t^SHSl ^tifloll *fl^Kr ^-(negative) M37} 

US., sg-g- t^ E30 ll c^HlsH ^MlJ- ^ e^- 

Ctor que rippleH #^^1 i^-^tf. H^a.^ zHrS. ^M-JI, ^g- 

NVH 7^1- a] ^£ QQSLS. ^--g-^Ml €3". 

(counter-torque)* f^S^ , ^Al^-g- ^.cf «-=ei^- Aj-g- m. 

^tij-cflo] ^ £3 f Tg-A^ ^ oi o.uf, J£ 7 ] 
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<12> ^ 

^71 S.E^ ^ ^ ( ^ ) - xv^fe ^Tjl; 

<13> J 

^>#^ #31; 

<14> ^"71 7>^i ^(a*)* 7)^S. ^S. Z\}0]7} #^^(i q _ PI )^ #7} *d 

<15> ^"71 ^ff^# 7)3^3. ^-7} S-E^l- ^H*}-^ cf^l- 5Jol 
<16> J 

<17> „ i r 

J = x ±1 

eq 1 + ts dm/dt 

m 

<18> c$7]*\, ttt Al^^olJL, Te ^ S.E-1 ^Sa^H, o) m ^ ^Ml 5LE^^o]4. 
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<20> 



<21> 



i„ FF =a x — - 



<22> ^- 7l ^ ^^l^(i qs *)^, #7) ^JE aflo^l #3 3HKi q - PI )S}- #7] 

€^-(i q -FF)^ ^-5. ^V#Sl^ ?H WV^-Z]^. 
<23> ^. 7 ] 4=-$L ^o] 7 l i^^Oq-pl)^, ^-7] 7}4?5L ^l^(a*)^^-Ei ^V#5l^ 

^£^l^(co m *)^ ^^^£(o) m )^ 4^ SliS «>B^ai5>tK 

<24> Mj-^o} Cf^ H>^-a]^ ^ AH 6(1 B)*V ^fol tL^)c ^ ^ <^ ^ - > 

<25> ^ojti.ejc ^l^Hf-*}-^ c$\^d\] ^ 
<26> Aj-71 S. E ^ # ^] c>| <j}^ 2.Ei ^1 o] -Pr^ # if"^ , 

<27> Aj-71 SEi^o]^-^^, 

<30> 5Lld\] $iX\Q Qo]; s>oly.e)c ^7]^^ -^^AjiEfldOO)^, ^p- 

^^Rr ^^1(10)^ 2.E](12)1- i^&tf. 
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oi> -a 3! (10)* <£JL<q ^if -f-^H 3-^-3 <H1H^1# 71313 <^]u]^5. ^^r*H, a 

£l(12)^r afl (14)2^ #7)o\]xAx)% 71^1^ °HM*1«- 

<32> <a^l(10)3)- £.Ei(12)°fl S>\n sl^o.^ ^^ 7l(16)o , lAi 2}^5l3L 

^, €(18)^1 ^^Ml £t}. 

5L^Rr3l , <a^l(10)* <H 9M^M-n-b!(20; Engine Control Unit, ECU) , 
^-8-^(22; Motor Control Unit, MCU) , HflEl e| (14)^1 *^§-^§- ^H^rRr 
BflE|E]^-ElAliEfl(24; Battery Management System, BMS) , J±&].E. ^H-fr^ (26; 

Hybrid Vehicle Control Unit, HVCU), ^ ^#71(16)1- ^H*}^ ^^71^1^-^-^(28; 
Transmission Control Unit, TCU)# itrtr 1 ^-. 
<34> z}-z}-5>) ^H^-^S* *H35.^5L^H , ^S-E], ^ ^eo^i 

(22)°fl ^51^ ?H til-^^q-, ^HElE ^ *1H^(26H1 ^«fl 

^^!*r 7>^£ ^iL^Hl 7l^*Vcf. 
<37> £2ofl a}<^ M. m^o} ^XHH o)^ _2.E] ^31£l#* MCU(22H1 
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<38> J 

MCU(22)^ ^<H*! 7}4f-S. ^l^(a*)3f ^€ S.^ ^ S.^B( Je ')» 7l2,S. # 
*J= iL#3m(i q - FF )« ^-tb4. 

<39> MCU(22)^ ^^7l(31)# <>l-g-*H 7>^£xl^( a *)^^-Ei 4^*1 ( a) m *)^ 

<40> wl^l^ ^-(proportional-integral, PI) ^51 ^1^7l(32)fe ^5^1 ^ ( oo m *)-4 ^l^r 

2£U m )S] *H« °^SLsL «H 4-5. z\)o)7] #^^(i q _ PI ) 1- ^^tr^. 

<4l> «1 4-5L ^1^71(32)^1 sit] 5L^H, SH^iHr ^ ^r°] 

^, ^ ^14 

<42> [All] 

<43> j^. 

s 

<44> <*) 7 H, Kps ^ PI ^£ tijBll ^(proportional gain, P gain)^ 

J CD 
J£ eg sc 

K T olnl, Kis ^ PI ^H7l^l 711 ^(integral gain, I gain)°.5. 

<45> S^r, o) sc ^ PI ^£ ^H7l2l ^H^^ cfl^(Bandwidth)olJL, co pi fe PI *r5. 

^H7lSl ^ ^s).^( cut _ off frequency) olcf. 

<46> G) sc # HTll PI A°\A$\ Ol^-Ol ^ -g-^ol ZLeiuj-, 

o^tiV^ o.^ pj ^ £ 7HH7l^l Al^E^o] S.^o]j o)^ &o] ^tr^Cl-. ^, 

#711 5>7l $1*11 C0 SC # £L7fl *1^°1 7>^ol o^Cf. 
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<47> HLtb, HlaflaJ^ *IM7l^ aflo^lfe 2 msecS § *r Si^-M", °H ^3*1 

<4»> wHl^-g- ^£ ^1^71(32)71- ^£^l^(co m *)^ ^^#£(o) m )^ ^H-i- oj^ 
*H ^l°l7l #^^^-(i q _ PI )# ^*Rr 7l^o>o] 

°fl7fl TsV^KELS, o}6\] cfl^v ti^- ^M)*V i§^£r ^*vt}. 

<49> =L*)5L, Cf-§- ^2^1 ^ 3^ 3ff-*l^(i qs *)*r ^ 

<50> [^ 2 ] 

<51> .* 

l qs = l q-PI + 

<52> SE^S] SH^l^l- 7l7fl3<?i "<H^<?1 4# ^3°fl °\n H^^-(i q - FF ) 

<53> [Al 3 ] 



<54> 



<55> [^1 4 ] 



<56> 



* J eq 

i n FF =a X — - 



<57> 



3 £3L^o]j7 ( ^l^ojcf. 
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<58> ^^l^Hflofl "XlSLELsL , ^#7]^ #e^l7> £33*1 SiM "fl^l ^^1^ 

^ ^H^H^ "l-^-S-^, zielJL «4 3E)^ 4010] n>%^^ ^^011 



<59> 



<60> [AI5] 



<61> 



1 r 



<62> o^H, ^«-^4^Ei(33)^ Al^^(time constant)^c|-. 

<63> J 

^ S-^IHC 7 ^)^ ##^1 , ^1Jl<H1 ZL^3f i^oj^ ^ 

^7l^>7l £|*fl 7^ ^^(33; Low-Pass Filter, LPF)» ^7>sl^cf . 7^-§-:n}.^ 

oj^Als^l tflttl^ ^c^^m 5a°-M-, Aj^eflo) A ] Tjofl 

4^ 7-1 o^^Ei (33)^ A>-g-o. S o] *m*l<2^ 

<64> J 

^-(iq-FF)^" ^ *r SX^. =L^3., ^ ^- A o V €^-(i q -FF)« ^) tfl<g*M 
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<65> o]<4 ^ol a].^^ ^ ^*l^(i qs *)^: o}^}^ 2.Ei(12)l- ^H^-JIS.*!, <a^l 

<66> M. tiVt^ ^A}^ofl ofl^l ^fiE *H<W3£-, ^SL^ofl ^^r -SL£1&|€°1 

<67> £ael#o] ^7>*}^r ^ Sn31JE7}- o] 6\) ti^H ^7>S>7fl 3° 

<?o> MCU(22)^ ^£ ^l<H7l #^^^(i q - PI )# ^V#*Vcf (S310). ^lt ^«fl, 7> 

^5L*l5§(a*)^ ^E^U/)* (S311, S313). ^£ 

^1^71(32)^ ^£^]^(co m *)4- ^*fl^r-£(a) m )£) *K|-& *M >*fl<H7l % 
^^^■(i q -Pl)« 31 (S315). 

<71> j 

=L^Jl, MCU(22)^r ^ 3.B\ ^S(>)t ^1^*>JL (S320), ^ 

^ 2.^lH( Je ')» 7]^^. ^ (S330). 

<72> J. 

^ 2-Ei ^ in|E(^)| Tfl^l-^71 Jfl^, £35lf ^^-Ol i^-g S. E ^ 

£(co m )« (S321), o]^- °]&f;}d) s.b\ t^£3(T e )t 31^4. ^eJjl 
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<73> ZL^Jl 1+^. MCU(22)tt 4*2. *1H71 #^^^-(i q _ PI )5f ^^(i q -FF)^ 

ofl 3^ #fM^U qs *) * 7\m*}3- (S340), #-?M^(i qs *)* 6l-g-*> 

S.E|* afM^i} (S350). 

<74> £4 o] (b)fe *JX|oflo)j cq*> *|-ola.^= ^71^^ 2.E-] *H 

a o v ^* ^-g-t!: <&^5L ^Sl-l- ii^JL SIjO^, ofl^JE^ #5i*l^oll 

£4^ ( a )^ wlS^ nfl, a]^a1^(°> 0 11- ^£^H #^*>fe Al^>)ol 

<?5> o]^ i^jfil 7fl*} ^JE^* *i#^7j 

^ NVH ^ 7fl^o.S ^^o.S 7fl^^ Jlj^» ^ ^icf. 

<76> #71$}- m. ^loflofl ^HiielJE. ^7l^5c>S1 5.e-MH«<J- 

4. ^ ^4-, ^sHr <a*!#£. S-tHirH* #^ ^ sIjl, ^s. -g-^-s.^ 

°1 7fl^5lcf. 
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1] 

#7l ^ ^ S-^H(^)^- 7>^£ *l^(a*)* 7]^S. ^^^-(iq-FF)l- 
[^T 1 * 2] 

i r 

J = x ±e 

eq l + v: dcojdt 

m 
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3] 

^q-FF ~~ a X 

4] 
5] 
6] 
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7] 



i r 

./ = — - — x — =* 



eq l + ts dcoldt 

m 
8] 

*H63MM, ^7l ^^l^(i qs *)^ f 

^7l ^ ^ £nj]H( #7) 7\^S. ^l^(a*)AS.-^-Ei ^*j= Jitf 

[^^J- 9 ] 
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* J eq 

i n FF =a x — - 

XV j 

[^H" 10 J 
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